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PRODUCTION AND DISTRIBUTION OF EXPLOSIVES IN THE 
UNITED STATES DURING THE CALENDAR YEAR 1918. 


Compiled by Arsert H. Fay. 


INTRODUCTION. 


The total production, excluding the amount exported, of explosives 
in the United States during the calendar year 1918, according to 
figures that the Bureau of Mines has received from manufacturers, was 
499,224,660 pounds (249,612 short tons) as compared with 582,475,327 
pounds (291,238 short tons) in 1917. 

The production for 1918 is segregated as follows: Black blasting 
powder, 246,663,350 pounds; “high” explosives other than permissi- 
ble explosives, 206,516,077 pounds; and permissible explosives, 
46,045,233 pounds. These figures represent a decrease of 30,455,175 
pounds of black powder, 55,800,003 pounds of high explosives, and 
an increase of 3,004,511 pounds of permissible explosives as com- 
pared with figures for 1917. 

The decrease in the amount of black blasting powder used in coal 
mining was about 20,000,000 pounds; this decrease was offset largoly 
by an increase of about 3,000,000 pounds of high explosives and 
4,000,000 pounds of permissible explosives. In metal mining there 
was a decrease in the amount of all classes of explosives used, largely 
because of war conditions preventing the average amount of develop- 
ment work during the year and also because of the closing of many of 
the smaller mines, especially gold mines, and the general decrease in 
mining during the last two months of the year. 


CLASSIFICATION OF EXPLOSIVES. 


The production figures tabulated herein are classified as follows: 

1. Black blasting powder.—All black powder with sodium or potas- 
sium nitrate as a constituent is here classified as black blasting 
powder. 

2. High explosives—Dynamite and all other high explosives of 
various trade names and compositions, except permissible explo- 
sives, are put in this class. 

3. Permissible explosives.—In this class are included ammonium 
nitrate explosives, hydrated explosives, organic nitrate explosives, 
and certain nitroglycerin explosives containing an excess of free 
water or carbon. All permissible explosives have passed certain tests 

5 


Google 


6 PRODUCTION OF EXPLOSIVES IN UNITED STATES, 1918. 


of the Bureau of Mines and are not to be regarded as permissible 
unless used in the manner specified by the bureau.* 


ACKNOWLEDGMENTS. 


The Bureau of Mines takes this opportunity to express its appre- 
ciation of the aid rendered by the manufacturers in furnishing the 
data compiled and to Mr. C. Stewart Comeaux, secretary of the © 
Institute of the Makers of Explosives. The author acknowledges the 
assistance rendered by W. W. Adams and Miss L. S. Gerry in com- 
piling the various tables. 


SCOPE OF STATISTICS. 


Table 1 gives the quantity of explosives used in each State during 
the calendar years 1917 and 1918. Tables 2, 3, and 4 present the total 
production and uses, by groups of States, of black blasting powder, 
high explosives, and permissible explosives, the States being grouped 
so as to include regions where the general conditions of mining are 
roughly similar. 

Table 5 shows the rapid increase in the production and sale of 
permissible explosives for use in coal mines. In 1902 only 11,300 
pounds of short-flame or ‘safety’? explosives were used in coal 
mining, whereas in 1918 the quantity of permissible explosives so 
used was 37,262,915 pounds. 

The quantity of permissible explosives used in the United States 
is larger than that of the corresponding explosives in a number of 
foreign countries. In 1912 it represented about 5 per cent of the total 
quantity of explosives produced, and in 1918, 9.2 per cent. The total 
amount of explosives used for the production of coal in 1918 was 
284,852,538 pounds, of which 13 per cent was of the permissible class. 

Table 6 gives the quantities of permissible explosives used for coal 
mining in the various coal fields. Table 10 shows that in 1918 about 
81 per cent of the permissible explosives manufactured were used for 
coal mining. The remaining 19 per cent is reported under the items 
“Other Mining” “ Railway and Construction Work,” and ‘“ All Other 
Purposes,”’ in Tables 4 and 10. 

The figures for 1918 represent the reports of 28 manufacturers who 
operated their various plants during the year. Many of the manu- 
facturers operated more than one plant, so that their number does not 
necessarily indicate the total number of plants. The number of 
manufacturers reporting sales of black powder was 22; of high 
explosives, 20; and of permissible explosives, 14. A number of other 
companies reported their plants as idle during the year, or as having 
been sold to other manufacturers. 

a }fall, Clarence, Snelling, W. O., and Howell, S. P., Investigations of explosives used in coal mines, 
with a chapter on the natural gas used at Pittsburgh, by G, A. Burrell,and an introduction by C. E. Mun- 


roe: Bull. 15, Bureau of Mines, 1912,197 pp. Hall, Clarence, and Howell, S. P., Tests of permissible explo- 
sives: Bull. 66, Bureau of Mines, 1913, 313 pp. 
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The reports of manufacturers of fireworks and of ammunition are 
‘not included, inasmuch as the majority of these manufacturers pur- 
chase their explosives from one or more of the manufacturers of 
explosives whose production has been included in the tabulations 


presented herein. 


PRODUCTION AND DISTRIBUTION OF EXPLOSIVES. 


The production and use of explosives in the United States are given 
in detail in Tables 1 to 6, following. 


TABLE 1. Pee pepsceees 


explosives (excluding ex, 


be manufactured in the United States 


and used in the various States aes years 1917 and 1918. 
1917 1918 
State. High ciher High explo- 
sives ot Permissibl: sives other | Permissible 
than explosives than explosives. 
missi le. missible. 
Pounds. 
Raavkbiauabceawsess 6,319, 574 5,948, 814 
Soddwusflesbor 5, 083, 485 2 213; 600 
sistskeanton 14; 992) 697 13, 124,525 
aashaunsveds 1, 400,070 826, 461 
se¥easecesss 13,617,199 8,517,684 
Sesauxeene te 7, 700, 225 4,902, 915 
ratueeeseae 632, 425 420, 500 
iiadenseraia 54, 750 50, 075 
se ebisswsess 1,717,350 1, 233, 100 
bGesen 1,002, 789 752, 200 
5,362, 200 |...........- 2,874, 630 
5,644, 191 3,693, 422 
2,161, 119 1, 471, 302 
1,996, 682 1, 127,080 
abnd - 4,551,628 5, 220, 869 
Kentucky REA Pe ee es 545, mt 2, 169, 169 1, 812, 676 
na esenewessasetveisine 1, 200, 658 aol, 640 
snonnse 9,313 G315 426 Jans c ce sawees 324; 350 
eevanas 47,043 1,565, 975 1, 126,770 
Massachusetts. 2 977 594,115 387, 250 
Michigan...... 34, 894 | 29,099,611 24, 994, 152 
Minnesota. 173,926 | 11,694,029 |............ 9,941, 860 
Missi mipel 2, 260 438, 825 299, 
Missour 227,080 | 20,939,965 9, 120, 244 
Montana... 138,759 | 7,774, 421 8, 216, 874 
Nebraska.. 5,002 162, 240 88,710 
a 6,450 | 7,693,795 |............ 4,733,025 
New eemepabire sidan 323 112, 900 136, 425 
NAW JOMeey. oo03 255 cs -ce5ee2 2,181 | 2,434, 467 2, 227, 130 
New Mexico.. Sige hae aeann 30,729 | 3,741,454 2 576, 310 
Now York ..:.2: 255. 52s.502% 21,658 | 8,013,247 6, 016, 836 
North Carolina.............. 23,922 1, 816, 720 1,094,925 
North Dakota..............- 32, 831 345, 480 286,525 
QING ss2eupecscnstatanbsees 638, 519 7, 108, 617 82, 744 507: 232 | 6,521,085 
ORR Fi. 56555.055500%0.005 200,609 } 9,044, 506 566, 791 196, 083 8, 955, 527 
OTOGOR 0 aces ccescenic css 18,171 3,089, 516 1, 550 22,902 | 2,816,684 
Pennsylvania. 2,504,344 | 35,831, 445 2,211,094 | 34, 797, 146 
Rhode Island.. 283 172 80, 550 
South Carolina. 7,541 1,523 411,925 
South Dakota 2,699 2,121 | 1,199,535 
Tennessee... 183, 151 157,435 | 2, 487,005 
GEAB. voce seccccenecscss 69, 361 , 766, 6 44,380 | 1,206,020 
DORs cncsecsnsncvcss seep hese 30, 135 4,661,250 | 4 1652950 27,211 3,610, 556 
Vee es evcassdetasscescas 7,485 338, 250 2,000 2,297 180, 075 
WIPINIR sic cika ccceacecoskese 148, 467 | 3,289,350 425, 775 113, 837 | 2,589,058 
Washington................. 39,108 | 6,031,522 388, 100 49,647 | 5,934,194 f 
West Virginia 932,282 | 4,795,859] 6,256,176 656,467 | 3,511, 885 6, 812, 657 
Wisconsin. ......0225.04. ee 5,073 | 7,256, 455 |.......-c00e 2,380 | 5,045,653 25, 000 
WHOUING. <. cscssccassasices 159, 265 908, 390 128, 178 416, 850 590, 500 
Wotel: 222-0235 s5ee5- & 9,866,534 |206,516,077 | 46,045, 233 
977, LIE, 825 Jin ncaccenscsfesassevesace 946, 663,350 }.04ccavwensslescscocvsvce 
Grand total (pounds). 582,475,327 499,224,660 
@ Includes District of Columbia. » Kegs of 25 pounds each. ¢ Pounds. 
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TaBLeE 5.— Yearly sales of short-flame explosives used in coal mines in the United States, 
1901-1918. 


Quantity 
Year. sold. 


32,910, 397 
37, 262,915 


TaBLE 6.—Quantity of permissible explosives used in different coal fields in the United 
States, 1912-1918. 


Coal fields and regions. 1912 1913 1914 1915 1916 1917 1918 
Pounds. | Pounds. | Pounds. | Pounds.| Pounds. | Pounds. | Pounds. 
1. Pennsylvania anthracite fleld.| 2,177,172, 3,294,225) 4,380,635) 5,037,050) 5,219, 032| 7,298,925) 7,654,250 
2. Northern Appalachian re- 

BION GD... scar css acincapigenls sine 9,190,025] 9,744,810! 7,966, 464) 9, 435,318]12, 147, 207/14, 505, 542) 17, 007, 369 
3. Southern Appalachian region.) 3,995,485) 4,481,975) 3,510,013 3) 447,964 4,386, 757| 5,287,755) 5, 764, 886 
4. Eastern interior field......... 751,005 2) 058, 075 1, 364) 450) 1,631,775] 1,949,925) 2,403,600] 2,873, 846 
5. Western interior field........ 440, 825 "377,6 5) _ 411,937) 433,010 422,425) 624,045 "930; 444 
6. Rocky Mountain region...... 1, 473, 129] 1,634, 575] 1,796,750) 1,710,992} 2,244,275) 2,423, 180] 2,622, 520 
7. Pacific coast region.......... 122,977} 213,000) = 163, 643) 145,550) 196,900) 367,350) "409, 600 

Total ssscsscaeredses «++. 18, 150, it i 804, 285) 19, 593, 892 21, 841, 659/26, 566, a 910, 397/37, 262, 915 


a Not including Pennsylvania anthracite field. 


TaBLeE 7.—Coal-mine fatalities due to explosives, 1911-1918. 


States. 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 
Pennsylvania. Hw 85 79 97 88 96 62 | 56 
West Virginia 3 8 8 5 6 3 6 | 14 
Illinois... . 15 ll 11 9 11 6 9 | 12 
Ohlosscastesss « 3 5 6 2 3 5 4 8 
Indiana, Michi, d Kentucky........... 15 3 5 12 12 10 14) 20 
Alabama, Tennessee, aie and North 
Carolina 6 6 2 2 10 3 3 5 
Towa, Kansas, and Missouri.................- 4 14 6 4 13 9 2 7 
Colorado, New Mexico, Sua Utah. y 3 1 7 reer roe 4 3 3 
Mary land and Virginia. Sia Mead Cees sine ee ee eel adweines 10 Bilasseze 4 3 2 5 
Montana, North Dakota, and Wyoming...... 4 2 4 4 3 2 2 1 
Arkansas, Oklahoma, and Texas............. ll 1 5 4 5 1 4) 4 
ee California, Idaho, Nevada, Oregon, 
d Washington...... 2 in, 8 Bilesacca|i’ Ail eAsetecaess 
Total, underground 147 13s} 146 ) 155 146 lll 135 
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12 PRODUCTION OF EXPLOSIVES IN UNITED STATES, 1918, 
FATALITIES IN THE MINING INDUSTRY DUE TO EXPLOSIVES. 


Tables 7, 8, and 9 present the number of fatalities from the use of 
explosives in the mining industry. Table 7 gives all of the explosives 
fatalities at coal mines, and Table 8 those at bituminous mines 
alone. The latter table shows a decrease in the number of fatalities, 
as well as in the percentage and fatality rates since 1903. Inasmuch 
as 80 per cent of the amount of permissible explosives used in coal 
mines is used in bituminous mines, it is interesting to compare Tables 8 
and 5, for the former gives the decreased fatality rate and the latter 
the increased amount of permissible explosives used in and about coal 
mines. In 1903, 9.8 per cent of the fatalities at bituminous mines 
were caused by explosives, whereas in 1918 only 4.19 per cent were 
due to this cause. 

Table 9 shows that 9 to 14 per cent of the metai-mine feintitice 
and 16 to 26 per cent of the quarry fatalities were from explosives. 


TABLE 8.—Fatalities due to explosives at bituminous coal mines, 1903-1918. 


Percentage| Number 
> Number killed per 
Year. killed ovtotal | 1,000 em- 
ployed. 

138 9.80 0.339 

121 8.64 - 290 

119 7.49 . 264 

115 7.27 . 246 

134 5.29 . 264 

109 6.17 216 

122 5. 88 244 

113 5.09 . 203 

72 3. 68 .13) 

70 3.85 +128 

63 2.91 -110 

56 3.01 096 

76 4.51 . 136 

60 3.59 .107 

56 2.64 . 092 

85 Q218) | sscaslices 


TaBLEe 9.—Number and percentage of fatalities due to explosives, at metal mines and 
quarries in the United States. 


Year. Metal mines. Quarries. 


Number. | Per cent. | Number. | Per cent. 
78 11.22 50 26.60 
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DISTRIBUTION OF EXPLOSIVES BY PRINCIPAL INDUSTRIES. 


Table 10 shows the percentages of black blasting powder, high 
explosives, and permissible explosives used in the various branches 
of the mining industry. For example, in 1918, 87.7 per cent of the 
black blasting powder was used in mining coal and only 3 per cent 
for other mining. In 1918, the mining industry of the United 
States used 80 per cent of all the explosives produced in this country, 
as compared with 76.4 per cent in 1917. Of the total amount of 
permissible explosives used in 1918, 80.9 per cent were used in coal 
mining and 9.9 per cent for other mining. Of high explosives 
other than permissible explosives, only a small percentage of the 
production is used tor mining coal, and approximately 50 per cent 
is used for other mining. 


TaBLe 10.—Percentage of explosives used for various purposes in the United States during 
1915, 1916, 1917, and 1918. 


sa ornar’| All ath 
and other other 
construc- | purposes. | Total. 
tion work. 
1918. Percent. | Percent Per cent. 
Black blasting powder... 2. 7.1 100.00 
High explosives 5.8 29.4 100.00 
Permissible explosives. . . 4 8.8 100.00 
Totals: ccncttssacsisee ie Srsieecke 3.5 16.5 100. 00 
| 
1917. | | 
Black blasting powder... Sdasteeaed 4.7 | 6.8 
High explosives a Bue eats za 7.8 31.0 
Permissible explosives.....-...-.--+-+-++++ .2 9.1 
POte): <..ccigoswsteszeats-a he detieca 5.7 17.9 
1916. 
Black blasting powder ........-. aepesedese 5.0 9.3 
Piigh explosives. scx. svciisecasessassans~s 8.6 31.6 
Permissible explosives. ......-..-.-..++++-+ 3 5.2 
Motels oc ssdcccs seacechiscsicssesees 6.5 20.3 
1915. | 
Black blasting powder .............---.--- 3.6 8.2 
High explosives..........-.-.2+--.20--2-5+ 9.4 34.9 
Permissible explosives. ...-.......-.----+-+ 6 2.5 
otal. cos csssdscccosasdescqesisessacs 6.4 21.5 
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14 PRODUCTION OF EXPLOSIVES IN UNITED STATES, 1918. 
EXPORTS OF EXPLOSIVES, 1913-1918. 


Table 11 shows the amount of explosives exported from the United 
States during the years 1913 to 1918, inclusive. In 1913 the total . 
exports of gunpowder were 1,284,422 pounds; in 1918, 232,450,488 
pounds. The tabulations of exports unfortunately do not segregate 
such explosives as picric acid, nitroglycerin, trinitrotoluene, and 
others. These are grouped in the column headed ‘‘All other.” 


TABLE 11.—Exrplosives exported from the United States, 1913-1918.4 


Dynamite. Gunpowder. Allother. | Total. 
Pounds. | Dollars. Dollars. | Dollars. 
Total, 1913 13, 399, 616 651,601 | 5,525, 
Total, 1914... 11, 296, 115 1,965, 412 | 10; 037, 587 
Total, 1915. 446, 95, 129, 957 |188, 969, 893 
Total, 1916. 18) 681, 285 394) 136,334 |715, 575,306 
= 


January 1,787,600 965, 81,028, 221 
February 2,464,970 32,257,221 | 83,185,846 
March... 1,546, 614 45,597,685 | 73,782,721 
A 505, 020 27,189,079 | 62,057,839 
ay 1, 450, 021 14,946, 392 | 54, 172,358 
June... 1, 687, 303 18, 288, 732 | 45, 927, 138 
July... 441, 604 6,325, 348 | 32, 404, 903 
August 2,421,830 22,716, 454 | 54, 609,714 
September 1, 209, 244 15, 289, 295 | 37,758, 675 
October 2, 243, 884 14,324, 794 | 58, 264,093 
Novembe 1, 133, 437 11, 346, 349 | 10,127, 656 | 22, 698, 694 

1, 082, 876 29,607,416 | 38,926,492 | 34, O44, 2 
17, 924, 403 337,904, 687 (255, 954,207 |639, 934, 405 

— 

January 2, 606, 207 2,992, 420 | 43,783, 093 
February. 1, 886, 938 121 3, 533, 682 | 20,759, 109 
March... 1,715, 645 306 2,611, 238 | 28, 700, 126 
April 1, 663, 368 869 7,620,916 | 23,017,676 
ay 724,900 388 4,697,478 | 12, 053, 785 
June.. 1, 831, 645 838 3,870, 328 | 10, 807, 722 
July 1, 532, 963 12, 017, 568 6, 033, 998 | 16,923,789 
August 523, 400 004, 450 3,902, 620 | 18, 085,355 
September, 2,240, 600 41,959, 721 34) 667 "955 6, 738, 675 | 42, 125, 993 
October 790, 150 17, 834972 | 15,662)181 | 4,992) 588 | 22' 155,915 
November. 1,039,178 13, 691,014 2: 260, 214 475,268 | 8, 232,419 
1,649,560 | 415, 604 162, 898 ‘ 795, 3 1, 894, 487 
10,764,765 |18, 204, 644 | 4, 845, 888 (282, 450, 488 184, 664, 211 | 48, 264, 605 |248, 539, 469 


a Compiled from “Monthly Summary of Foreign Commerce of the United States,’’ published by the 
Bureau of Foreign and Domestic Commerce, Department of Commerce. 
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PERMISSIBLE EXPLOSIVES TESTED PRIOR TO MARCH 31, 1919. 
By S. P. Howe t. 


The following table contains the brand name, class designation on 
the basis of the volume of poisonous gases produced, ¢ class designa- 
tion on the basis of the characteristic ingredient,’ grade of detonator 
or electric detonator prescribed, weight of 14 by 8 inch cartridge, 
smallest permissible diameter, unit deflective charge, rate of detona- 
tion, and the name of the manufacturer of each of the 160 permissible 
explosives that had been tested by the Bureau of Mines prior to 
March 31, 1919. 

All of these explosives are subject to the conditions and provisions 
detailed in Technical Paper 169.° 


a Class A, 0 to 53 liters, inclusive; class B, more than 53 to 106 liters, inclusive; class C, more than 106 to 
158 liters, inclusive. 

’ Class 1, ammonium nitrate; subclass a, containing a sensitizer that is in itself an explosive; subelass b, 
containing a sensitizer that is not in itself an explosive; class 2, hydrated; class 3, organic nitrate; class 4, 
nitroglycerin. 

¢ Howell, 8. P., Permissible explosives tested prior to Jan, 1, 1917: Tech. Paper 169, Bureau of Mines, 
1917, 20 pp. 
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PUBLICATIONS ON INVESTIGATIONS OF EXPLOSIVES. 


A limited supply of the following publications of the Bureau of 
Mines has been printed and is available for free distribution until the 
edition is exhausted. Requests for all publications can not be granted, 
and to insure equitable distribution applicants are requested to limit 
their selection to publications that may be of especial interest to 
them. Requests for publications should be addressed to the Director, 
Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications avail- 
able for free distribution as well as those obtainable only from the 
Superintendent of Documents, Government Printing Office, on 
payment of the price of printing. Interested persons should apply to 
the Director, Bureau of Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


Butetin 17. A primer on explosives for coal miners, by C. E. Munroe and Clarence 
Hall. 1911. 61 pp., 10 pls., 12 figs. 

Butetin 48. The selection of ex plosives used in engineering and mining operations, 
by Clarence Hall and S. P. Howell. 1914. 50 pp., 3 pls., 7 figs. 

Buietin 59. Investigations of detonators and electric detonators, by Clarence 
Halland S. P. Howell. 1913. 73 pp., 7 pls., 5 figs. 

BuLLETIN 66. Tests of permissible explosives, by Clarence Hall and S. P. Howell. 
1913. 313 pp., 1 pl., 6 figs. 

Buttetin 80. A primer on explosives for metal miners and quarrymen, by C. E. 
Munroe and Clarence Hall. 1915. 125 pp., 51 pls., 17 figs. 

TECHNICAL Paper 6. The rate of:burning of fuse as influenced by temperature 
and pressure, by W. O. Snelling and W. C. Cope. 1912. 28 pp. 

TecHNICAL Paper 7. Investigations of fuse and miners’ squibs, by Clarence Hall 
and S. P. Howell. 1912. 19 pp. 

TEcHNICAL Paper 12. The behavior of nitroglycerin when heated, by W. O. Snelling 
and C.G. Storm. 1912. 14 pp.,1 pl., 2 figs. 

TecHNICAL Paper 17. The effect of stemming on the efficiency of explosives, by 
W. O. Snelling and Clarence Hall. 1912. 20 pp., 11 figs. 

TECHNICAL Paper 18. Magazines and thaw houses for explosives, by Clarence Hall 
and S. P. Howell.. 1912. 34 pp., 1 pl., 5 figs. 

TEcHNICAL Paper 69. Production of explosives in the United States during the 
calendar year 1912, compiled by A. H. Fay. 1914. 8 pp. 

TECHNICAL Paprer 78. Specific gravity separation applied to the analysis of mining 
explosives, by C. G. Storm and A. L. Hyde. 1914. 14 pp. 

TecHNICAL Paper 89. Coal-tar products and the possibility of increasing their 
manufacture in the United States, by H. C. Porter, with a chapter on coal-tar products 
used in explosives, by C.G. Storm. 1915. 21 pp. 

TrcHNICAL Paper 125. The sand test for determining the strength of detonators, 
by C. G. Storm and W. C. Cope. 1916. 68 pp., 2 pls., 5 figs. 

TecHNIcaL Paper 145. Sensitiveness to detonation of trinitrotoluene and tetrani- 
tromenthylanilin, by G. B. Taylor and W. ©. Cope. 1916. 11 pp. 
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TECHNICAL PAPER 146. The nitration of toluene, by E. J. Hoffman. 1916. 32 pp. 

TECHNICAL PaPER 160. The determination of nitrogen in substances used in explo- 
sives, by W. C. Cope and G. B. Taylor. 1917. 46 pp., 1 pl., 4 figs. 

TeEcuNicaL Paper 162. Initial priming substances for high explosives, by G. B. 
Taylor and W. C. Cope. 1917. 32 pp. 

TECHNICAL ParER 169. Permissible explosives tested prior to January 1, 1917, by 
8. P. Howell. 1917. 19 pp. 

TECHNICAL Paper 175. Production of explosives in the United States during the 
calendar year 1916, compiled by A. H. Fay. 1917. 24 pp. 

TrecHNIcAL Papers 192. Production of explosives in the United States during the 
calendar year 1917, with notes on coal-mine accidents due to explosives and list of 
permissible explosives tested prior to April 30, 1918, compiled by A. H. Fay. 1918. 
21 pp. 

Miners’ Crrcunar 7. Use and misuse of explosives in coal mining, by J. J. Rut- 
ledge, with a preface by J. A. Holmes. 1913. 52 pp., 8 figs. 

Mrvers’ Crrcutar 19. The prevention of accidents from explosives in metal 


mining, by Edwin Higgins. 1914. 16 pp., 11 figs. 


PUBLICATIONS THAT MAY BE OBTAINED THROUGH THE SUPERINTENDENT 
OF PUBLIC DOCUMENTS. 


Bu.uetin 10. The use of permissible explosives, by J. J. Rutledge and Clarence 
Hall. 1912. 34 pp., 5 pls., 4 figs. 10 cents. 

Butietin 15. Investigations of explosives used in coal mines, by Clarence Hall, 
W. O. Snelling, and S. P. Howell, with a chapter on the natural gas used at Pitts- 
burgh, by G. A. Burrell, and an introduction by C. E. Munroe. 1911. 197 pp., 
7 pls., 5 figs. 25 cents. 

Buuuettn 51. The analysis of black powder and dynamite, by W. O. Snelling and 
C.G. Storm. 1913. 80 pp., 5 pls., 5 figs. 10 cents. 

Buuietin 96. The analysis of permissible explosives, by C. G. Storm. 1916. 
88 pp., 3 pls., 7 figs. 15 cents. 

TECHNICAL Paper 85. Production of explosives in the United States during the 
calendar year 1913, compiled by A. H. Fay. 1914. 15 pp. 5 cents. 

TEcHNICAL PareER 107. Production of explosives in the United States during the 
calendar year 1914, with notes on coal-mine accidents due to explosives, compiled 
by A. H. Fay. 1915. 16 pp. 5 cents. 

TECHNICAL Paper 159. Production of explosives in the United States during the 
calendar year 1915, with notes on coal-mine accidents due to explosives, and a list 
of permissible explosives, lamps, and motors tested prior to June 1, 1916, compiled 
by A. H. Fay. 1916. 24 pp. 5 cents. 
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